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Introduction
Since the early 1970s, a huge and systematic increase from the offer price of an initial public offering (IPO, hereafter) in the primary market to its first-day (closing) price in the secondary market has been documented (for early research, see Stoll and Curley (1970) , Logue (1973) , Reilly (1973) , Ibbotson (1975) ). From an issuer's point of view this phenomenon is usually called underpricing and has been confirmed for many stock markets by a steadily growing body of research (for an exhaustive survey, see Ritter (1998 Ritter ( , 2003 and Brounen and Eichholtz (2002) .
A plethora of theoretical explanations, which are not mutually exclusive have been advanced to explain why owners of a company would rationally sell shares to outsiders for less than the apparent maximum price achievable (see Loughran and Ritter, 2002) . In their analysis, most researchers assume that underpricing is a deliberate act by either the underwriter or the issuer as a result of asymmetric information and therefore due to ex-ante uncertainty. Given the empirical findings, especially the high initial returns during the dot-com boom, one generally should ask the following questions about the suitability of these 'traditional' explanations: First, why does the degree of underpricing fluctuate so much and what is influencing these oscillations? Second, why are underwriters and issuer not able to reduce the amount of money left on the table and also why do firms prefer to go public during these periods and therefore give away such a significant amount of money? Third, and most important, why is the degree of underpricing highest during periods when investors appear to be most optimistic?
In order to explain the large fluctuations in underpricing and the influence of overly optimistic investors during the dot-com boom it is important to consider the ideas of bounded rationality and the importance of investor sentiment. Dorn (2003) shows while analyzing pre-IPO trading for the German stock market that investors are willing to overpay for IPOs. In line with this finding is the research of who show that "rational" investors are willing to pay a higher price for IPOs if sentiment or exuberance is high towards newly issued stocks. Cook, Jarrell and Kieschnicke (2003) examined this model empirically and conclude that "the role of investor sentiment is more important than previously thought". Bartov, Mohanram and Seethamraju (2003) report that a dummy for risky IPOs has no effect on setting the final offer price and therefore provide an example for the fact that risk is might not be that important for pricing IPOs. Given these findings, the questions arises: why has the positive sentiment towards IPOs not been exploited by the underwriters or the issuer? Purnandandam and Swaminathan (2002) show for the US stock market that the median IPO is overvalued by 50 % compared to its matched industry benchmark. Liu and Song (2001) conformingly report that IPOs are on average overvalued. Combining all this, one has to conclude that IPOs were not sold too cheaply but at a price which made the IPO a success for the issuer despite the underpricing. Therefore the offer price, which has been set using the information about demand during the bookbuilding period, represents some sort of upper bound in the sense of Tinic's (1988) legal liability hypothesis. We conclude that the unusually high degree of underpricing may be influenced by high demand and strong interest of investors. This therefore seems to be one of the missing pieces required to explain the puzzle of the underpricing phenomenon. The main contribution of this paper is consequently the attempt to sharpen the distinction between the IPO valuation on the one hand 1 and the allocation-and demand-related determinants on the other hand 2 .
Additionally, difficulties in constructing a sound empirical database have meant that analyses of the underpricing phenomenon in the German stock market are limited. Most research on the German stock market focuses clearly on more traditional determinants and offers only a selective view of a small number of observations 3 . We present results using a newly assembled and corrected data set for Germany covering 410 IPOs over the years 1997-2001. We analyze different industry sectors as well as different stock market segments and find that underpricing is highest on the 'Neuer Markt', a new established stock market segment for young and fast growing companies. This follows the results of Loughran and Ritter (2003) and Ljungqvist and 1 i.e., asymmetric information, adverse selection, ex-ante uncertainty. 2 i.e., hot markets; investor sentiment (ignoring the risk-return trade off, beliefs unwarranted by fundamental values, overreaction, overoptimism, overconfidence, self attribution); behavioural aspects of underwriters and issuers ("leaving money on the table"). 3 For example, see Wasserfallen and Wittleder (1994) , Ljungqvist (1997) , Aggarwal and Leal (1998) , Löffler (2000) , Sapusek (2000) , Stehle et.al. (2000) , Hunger (2003) , and Burghof and Hunger (2004) . , amongst others, who also focus on the "new economy" sector in the US. We consider treating the Neuer Markt as a hot issue market and assess the cyclical behaviour of issue activity (i.e.
IPO volume) and average underpricing. We find that underpricing peaks during the first quarter and therefore shows some sort of a January effect for the German stock market. Consistent with Lowry and Schwert (2002) , we report that issue activity is influenced by past IPO volume and underpricing. Our analysis of the cross section of 410 IPOs between 1997 and 2001 uses both censored and uncensored data estimation methods. Tobit methods are used to accommodate the influence of price support in truncating the distribution of the dependent variable. We show that this influences the cross-section analysis quite substantially. We conclude from our estimation that underpricing is mainly influenced by investor sentiment and, therefore, by the demand of potential investors, and less by ex-ante uncertainty, especially during the dot-com boom.
The paper is organized as follows. Section 2 sheds some light on theoretical aspects and selected previous research and presents the hypotheses that motivate the data analysis. Section 3 describes the data set and gives a short overview about the German stock market. Section 4 describes the firm characteristics and presents results on industry groups' impact, market segmentation, dynamics of the IPO cycle and the cross-sectional regression results. Section 5 concludes our analysis. Ritter and Welch (2002) summarize the valuation-and information-related topics of the traditional analyses of the underpricing phenomenon as follows: "… the solution to the underpricing puzzle has to lie in focusing on the setting of the offer price, where the normal interplay of supply and demand is suppressed by the underwriter." Therefore, they stress the characteristics of a primary or contract market under asymmetric information.
Theory, Related Research and Hypotheses

Theory and Related Research
Asymmetric information uncertainty arises from the fact that both the issuer or underwriter (if there are no agency conflicts between them) is better informed than investors and vice versa. This uncertainty generates adverse selection and signaling problems: high-quality issuers can afford to sell their shares at a lower price, i.e., leave money on the table, because they trust in future issuing activity and analyst coverage (see Welch (1989) , Chemmanur (1993) ). The latter means that the issuer or underwriter faces a placement problem. Under the realistic assumption that investors are differentially informed (and consequently the issuers or underwriters), they fear a winner's curse (see Rock (1986) , Koh and Walter (1989) ) or a (negative) informational cascade as investors judge the sentiment or interest of other investors (see Welch (1992) , Amihud et. al. (2003) ).
Other explanations of underpricing of this type include in this range like the traditional information-gathering perspective of bookbuilding, i.e., information revelation during the road show (see Benveniste and Spindt (1989) , Benveniste and Wilhelm (1990) , Spatt and Srivastava (1991) ) and the filing period (see Hanley (1993) , Lee et. al. (1999) , Goldreich (2001, 2002) ), seem incapable of explaining the measured magnitude of underpricing (see Ritter and Welch (2002) ).
Despite this, it is interesting to introduce the length of the subscription period and the width of the bookbuilding range as signals of IPO quality to investors (see below, 2.2). An additional demandrelated explanation for underpricing refer to the costs of going public in general. Habib and Ljungqvist (2001) document empirical results that suggest underpricing can be interpreted as a necessary cost component of going public and therefore can be interpreted as a partial substitute for marketing expenditures. Ritter and Welch (2002) argue against this view as it cannot plausibly explain the severe underpricing during the IPO or Internet bubble some years ago. They cannot believe that an underwriter could not have easily placed shares with half the degree of underpricing observed. We think that this critique is true for a descending but not for an increasing market where investors definitively expected large underpricing. If IPOs are underpriced on average, investors have an incentive to discern which will be underpriced most (see Sherman and Titman (2002) ). In other words, high underpricing stimulates stronger issuing activity of companies with different quality (for example, see Loughran and Ritter (1995) ), while increasing underpricing tends to be an instrument in cold issuing periods. Furthermore, on the supply side the change in the issuer objective function may work in the same direction, i.e., issuing firms increasingly acquiesced in leaving money on the table (see Ljungqvist and Wilhelm (2003) , Loughran and Ritter (2003) ).
Concentrating on (secondary) market-related variables while taking bounded rationality and the role of investor sentiment into consideration for explaining the price behavior of IPO stocks, the literature offers a couple of results, but no consensus. Krigman et. al. (1999) document a positive correlation between the magnitude of underpricing and aftermarket trading. The trading volume in the secondary market is higher, the greater the underpricing is (for related evidence, see Ellis, Michaely, and O'Hara (2000) , Boehmer and Fishe (2001) ). Loughran and Ritter (2002) explore the agency conflict between issuer and underwriter and use prospect theory to explain that the greater the recent increase in issuer's wealth, the less is the bargaining effort in negotiations with the underwriter over the offer price. One answer to the question of why issuers do not choose a more efficient selling mechanism like auctions (for example, see Biais and Faugeron (2002) ) is the spinning or corruption hypothesis introduced by Loughran and Ritter (2002) (see also the evidence presented in Klein and Zoeller (2003) ). Additionally, Bradley and Jordan (2002) and Lowry and Schwert (2002) document results that when the overall stock market rally underwriters do not fully adjust the offer price. Based on the prospect theory explanation it follows that the only partial adjustment ends in a higher underpricing (offer prices are not raised as much as they could have been in the demand scenario). Furthermore, demonstrate results that the sluggish adjustment of the offer price is driven by the difference in opinion between rational and sentiment investors.
Another part of the literature focuses on climate effects and growing investor sentiment. The initial price run-up (and subsequent underperformance) is more excessive in "hot" periods of high IPO volume. Ritter (1984 Ritter ( , 1991 Ritter ( , 1998 documents that cycles exist in both the volume and the average underpricing of IPOs (see also Ibbotson and Jaffe (1975) ). Periods of high average initial returns and rising volume of IPOs are known as "hot issue" markets. Ritter and more recently Brailsford et al. (2000) show results for different countries. They argue that overoptimistic investors and analysts' optimism signal riskier companies to take advantage of the "window of opportunity" to conduct an IPO (see also the prediction in that average issuer quality decreases). This is consistent with the findings in Loughran et. al. (1994) that issuers "time" their IPOs to coincide with periods of excessive optimism and in Lee et. al. (1991) that more firms go public when investor sentiment is high. Helwege and Liang (2002) present evidence that technological innovations are not the primary determinant of hot markets, but they reflect greater investor optimism (for related evidence, see Lerner (1994) , Loughran and Ritter (1995) ). A related topic of investor sentiment lies in the positive feedback trading explanation where investors assume positive correlations in initial IPO returns, i.e., initial returns are likely to be bid up if the price of other recent issues has risen (for example, see Rajan and Servaes (1995) ). Lowry and Schwert (2002) find empirically that the autocorrelation of monthly average first-day returns is even higher if 1998 to 2001 is included in the sample.
Another line in the IPO literature deals with the role of the (lead) underwriter and her influence on the aftermarket price, not only by pre-IPO decisions (offer price setting, allocation of shares), but also through actively participating in the secondary market. Underwriters are able to control for the amount of shares allocated in the market. Nowadays, the Green Shoe option (greenshoe, hereafter), so called after the first IPO that used it, is a standard instrument in allocating shares if there is strong demand.
This overallotment option which amounts up to 15 percent of the shares offered enables the underwriter to buy back and retire the shares, as if they had never been offered, if the price weakens in the aftermarket (for example, see Ellis, Michaely, and O'Hara (2000)). Aggarwal (2000) presents empirical evidence that underwriters taking a (naked) short position prior to the IPO offering, especially in offerings where weak demand is anticipated, and provide price support by stimulating demand, the so called aftermarket short covering. She argues that price support can be seen as a complement to underpricing because underwriters try to prevent that potential buyers renege on their orders and cause a negative cascade if the aftermarket price is below the offer price.
A further interesting stream of IPO research focuses on the effect of underwriter's prestige or reputation (for an overview, see Logue et al. (2002) ). While earlier studies find that more prestigious underwriters have left less money on the table, at least in the 1980s (see Beatty and Ritter (1986) , Carter and Manaster (1990) , and Carter et. al. (1998) ), other studies present evidence that this relation reversed in the 1990s (Beatty and Welch (1996) ). Benveniste et al. (2003) and Loughran and Ritter (2003) recently report evidence for a positive relation between underpricing and underwriter prestige during the 1999/2000 hot market.
Hypotheses and Explanatory Variables
Based on the theoretical considerations and the insights of the literature reviewed above, we derive a set of explanatory variables which allow us to distinguish the importance of investor sentiment relative to that of ex-ante uncertainty in a joint analysis.
Considering the dynamics of the IPO market cycle and increasing investor sentiment we expect that more companies have an incentive to go public and to take advantage of the "window of opportunity" (see the discussion above and the related results in Baker and Wurgler (2000) who suggest timing ability of IPO issuers). In order to account for the issuing activity we use the volume of IPOs and calculate the total number of new issues during the last 30 days prior to an IPO. Due to the fact that volume is supposed to increase after periods of high underpricing the sign clearly depends on the state of the IPO cycle (hot or cold). Hence, a negative sign is expected as issuing activity tends to decrease when underpricing is highest (see the discussion above and the more recent results in Lowry (2003) ).
More generally, we suggest that underpricing of IPOs can be attributed to rising stock markets. Aggarwal and Kunz (1994) and McGuiness (1992) were among the first who claimed this proposition. Loughran and Ritter (2002) show that initial returns are predictable based on market returns. They document the large effect that one percent increase in the market return during three weeks prior to the IPO date results in an initial return which is 1.3 percent higher. Giudici and Roosenboom (2002) present similar results for the 'new' European stock markets and suggest that the 'Internet euphoria'
has an impact on underpricing. To capture this effect, we calculate a holding period return based on a suitable stock market index; the 'Nemax All Share' which represents all listings on the German new market ('Neuer Markt') for 30 days prior to an IPO.
Additionally, Ljungqvist (1997) argues that underpricing could be influenced by general macroeconomics conditions and their observation by investors (business climate) which forces the demand-or market-related underpricing, too. In order to incorporate this effect, the business climate index of current and future business expectations for Germany is used in our study.
Due to the role of underwriters in aftermarket trading and their use of the overallotment option for price support we newly introduce a dummy variable of greenhoe option usage by the underwriter. The indicator takes the value one if the maximum greenshoe has been allocated and zero otherwise. As outlined above, a positive sign is expected, especially in hot markets.
Considering ex-ante uncertainty which is mainly determined by asymmetric information problems, Ritter (1984) suggests that there would be a high degree of uncertainty about the fundamentals of a new issue, especially if the operating history of a firm is short. Consistent with his analysis, we use the age of a company as a proxy for such uncertainty perception of investors. We expect that the lower the age the higher the underpricing is.
Since Beatty and Ritter (1986) have introduced the idea that smaller IPOs yield a higher initial return because the offerings are more risky, market capitalization has been used as a measure for exante uncertainty. Beyond this, Ljungqvist and Wilhelm (2003) document increases in mean and median issue size among U.S. IPOs as the market became hotter during the late 1990s. Contrary to the traditional asymmetric information hypothesis, we argue that in a more demand-led or investor-related market that higher IPO size subsequently leads to a greater coverage in the public and the media and, therefore, investors overpay for IPOs that are in the news. The latter is consistent with the findings in Dorn (2003) for the German Market. Because our market capitalization variable is defined inversely, we expect a negative correlation, in contrast to the ex-ante uncertainty argument
The traditional view of ex-ante uncertainty says that divergence in opinion between investors may lead to an increase in underpricing. Aggarwal and Conroy (2000) argue that delaying the first trade may enable the underwriter to better gauge market demand and could thus be an indicator of greater initial divergence in opinion to be followed by a higher underpricing (see also Loughran et. al. (1994) ). Contrary to this, in hot markets like in the 1998/1999 period where demand is very strong, underwriters reduce the subscription period. Following a demand and sentiment driven view we expect a negative relation between the length of the subscription period and underpricing, especially in hot markets where the sentiment effect dominates the uncertainty perception.
In a similar way, the bookbuilding range prior to the setting of the offer price signals ex-ante uncertainty in the more traditional view: the larger the range the higher the underpricing. As argued above, from an investor sentiment point of view a smaller range signals strong demand and therefore higher initial returns in the secondary market.
Consistent with the more recent studies cited above on the relation between underwriter's reputation and underpricing, we expect a positive relationship, especially in hot markets (see Loughran and Ritter (2003) ). Krigman et. al. (1999) show in their analysis that issuers tend to select their underwriters based on their ability to attract media attention. We use a dummy variable based on a ranking of all underwriters which is calculated using the total number of accompanied issues. The lead underwriters are grouped into three quantiles. The variable values one if the underwriter belongs to the highest rank and zero otherwise.
A summary of the proposed explanatory variables and the expected sign according to our investor sentiment and demand hypothesis as well as ex-ante uncertainty can be found in Table I . Table I around here 3 Dataset
Please insert
Essential Features of the German Market
German secondary equity markets are fragmented both vertically and horizontally. In the horizontal dimension, stock trading is segmented into in eight regional exchanges and one electronic trading system XETRA which is operated by the Deutsche Börse AG. While the most liquid stocks are cross listed on all markets, the Frankfurt Stock Exchange is by far the largest competitor which is run by the Deutsche Börse AG, too. The others are in Berlin, Bremen, Düsseldorf, Hamburg, Hannover, München, and Stuttgart; some of them have specialized in a niche strategy like the warrant market EUWAX at Stuttgart. In our analysis, we focus on the Frankfurt markets managed by the Deutsche Börse AG because they cover more than 90 percent of the German equity market.
Until the 5 th of June 2003, the vertical fragments mainly consisted of three regulated market segments and two additional segments under private law (for an overview and more details see http://deutsche-boerse.com/dbag/). The 'Amtlicher Handel' created as a regulated segment for most of the liquid stocks was complemented by the 'Geregelter Markt' in the mid-eighties as a special segment for small-and mid-caps. The 'Freiverkehr' is a nearly unregulated inter-broker trading segment. The 'Neuer Markt' was founded in 1997 to support German growth stocks. Later on, an additional segment, the 'SMAX', was created for small caps from the old economy where the listing requirements were lower than in the 'Neuer Markt', but higher than in the traditional 'Geregelter Markt' (for an overview of the European new market wave in the 1990s, see for example Bottazzi and Da Rin (2002) and Ritter (2003)).
As the Deutsche Börse AG has created two new segments, additionally, the 'General Standard' and the 'Prime Standard'. The former one defines the basic requirements and the latter is designed for issuers aiming at international standards. Theoretically there would be four market segments, but in fact there are only two because the differences between the 'Amtlicher Handel' and the 'Geregelter Markt' within either the general standard and the prime standard are minimal.
Description of the IPO Sample
The dataset used in this paper covers the period 1997-2001 and contains all initial listings on the 
Empirical Analysis
Firm Characteristics
To provide general information, Table II shows some details based on descriptive statistics for each
year and the whole sample period. We also split the year 2000 into two subperiods because in March 2000 the bubble started to burst. We have chosen January to July for the first sub period as after July the number of IPOs decreased sharply and the stock market experienced another decline but this time even more severe. To use March instead of July, the peak of the stock market indices for separating the sample would not take the well documented conservatism phenomenon into account, which states that investors need some time to finally realize a sentiment change.
Please insert Table II for the years 1996-2000 reported by Ljungqvist and Wilhelm (2003) and also with Loughran and Ritter (2003) . Wasserfallen and Wittleder (1994) for the 1961-1987 period and exceeds slightly the 15% stated by Hansson and Ljungqvist (1992) for the years 1978-1991.
To get a first idea about the investor sentiment prevailing during the sample period one could look at the price revision which is measured as the percentage change of the expected offer price during the bookbuilding range. This figure is assumed to reflect the information acquired from investors during the information process (see Hanley et al. (1993) and Ljungqvist and Wilhelm (2003) ). The average is a 3.92 percent increase with a median of 6.98%. It is rather interesting that during 1998 until early 2000 which can be considered as the IPO boom, the price revision is highest and that the acquired information leads in 2001 and late 2000 to a reduction of the expected offer price. Price revisions are obviously influenced by the width of the bookbuilding range as this sets the upper and lower limit.
Again, it can be seen from Table I that during periods of high underpricing and therefore high price revision, the width of the bookbuilding range is rather low. Ljungqvist and Wilhelm (2003) find an average price revision of 5.8% which peaks at 18.7% in 1999, this relative high figure is due to the fact that in the US the initial price range can be adjusted upwards during the offer period, leading to a potentially higher price revision. Thus, simply comparing U.S. and German figures lead to a biased conclusion. Bookbuilding days, reflecting the subscription period, are lowest during periods of high first-day returns. This time series shows a negative trend at the beginning of the sample and is increasing as the return of the stock market index is decreasing which indicates a cool down of the investor sentiment after the bubble. The idea that investor sentiment drives IPOs first-day returns is supported by the buy and hold return of the Nemax All Share Index which represents all stocks traded on the 'Neuer Markt', as this return is highest when underpricing peaks.
The sample period was dominated by the IPO boom and high public attention towards the 'New Economy'. In order to have a closer look at the different industry groups 7 , Table III shows some   descriptive statistics whilst Table IV presents results of additional dummy regressions   Please insert Table III (Loughran and Ritter (1995) ) to go public. Ritter (1984) , Helwege and Liang (2002) , and Rajan and Servaes (1997) show that the 'hot issue' market is due to an increased issue activity of some industries. Inspecting Table II Again, these results highlight the fact that the reported results clearly depend on the underlying period. As we start our analysis with the foundation of the 'Neuer Markt' and therefore, prior to the IPO-Boom, and also includes the year 2001, which is clearly surrounded by a negative investor sentiment, we control for different market conditions in our below empirical analysis.
Underpricing of Industry Groups and Market Segmentation
Before we start our econometric analysis we have a closer look at the different industry groups as well as at the three stock market segments. Loughran and Ritter (2002) report that internet and technology stocks show higher mean first-day returns and Ljungqvist and Wilhelm (2003) find a significant and positive influence of internet and high-tech companies, which he labeled 'New Economy', on price revision and the degree of underpricing. Lowry and Schwert (2002) find that the 'high tech' industry is surrounded by higher underpricing. Thus, we run different dummy regressions using the industry classifications and the vertical stock market segmentation as regressors and present the results in Table IV .
Please insert Table IV around here Regressing the initial return on the different industry dummies, where initial return is defined as ln(P t /P offer ), P t represents the first-day closing price and P offer the offering price, respectively, shows that in (1) none of the industry classifications which can be considered as the 'New Economy' have a significant effect.
There is quite a controversy whether first-day returns should be adjusted for market movement or not. Erhardt and Stehle (1999) point out that it does not make a big difference if the initial return is adjusted for the market movement or not. Loughran and Ritter (2002) show that the average market return was 0.05% per day in the U.S. market. In our sample the average return of the Nemax All Share index, calculated as the arithmetic mean, was only 0.098% per day. Given this result both methods seem to be adequate, if the correct benchmark has been chosen. We also analyze the potential impact of the price support, adjusting the raw returns for market movement would introduce bias into our analysis. Thus, we use raw returns which have been used by nearly all recent studies.
Surprisingly, none of the industry dummies yield a significant result. Only 'transportation & logistics' and 'finance' are close to the 10% level. Using only industries belonging to the 'New Economy' as explanatory variables in Regression (2) shows on the one hand that 'media', 'software'
and 'technology' yield a significant and positive regressor and on the other hand that 'pharma', which mainly comprises of biotechnology companies, and the 'telecommunication' sector does not yield a significant result. Due to these results one could maintain the argument that the C-DAX classification, used by the Frankfurt Stock Exchange, was not very precise at this time period. Taking this possibility into account we group the 'New Economy' to one single dummy which yields a significant result and a highly significant F-statistic.
Examining the impact of the different market segments in regression (3) shows that a listing on the 'Neuer Markt' boosts the underpricing by 14.2%. This result supports the hypothesis outlined above, that the initial return is driven by investor sentiment and strong demand for the new issue, as this stock market segment had been closely watched by investors and the media which led to many oversubscribed 8 issues in 1999 and 2000. This argument is supported theoretical by Merton (1987) who shows that investors are only able to cover a limited amount of stocks.
4.3
Hot-Issue Markets: The Dynamics of the IPO Market Cycle Ritter (1984) and Hansen et al. (1987) were the first to demonstrate that the issuing activity is time dependent and that hot-issue periods are characterized by large first-day returns and increasing number of new issues. They are usually followed by periods of low underpricing and relatively few IPOs. This results have also been reported by Loughran and Ritter (2002) and Lowry (2003) , recently. Wasserfallen and Wittleder (1994) show for Germany over the period 1961-1987 that hot and cold issue periods can be distinguished by analyzing the trading volume and the monthly degree of first-day returns.
Please insert Figure the two series can be distinguished, as proposed by Lowry and Schwert (2002) in the U.S.
In order to shed more light on the hot-issue market and the potential seasonality in the time series different regression are used and stated below.
8 Examples for oversubscribed issues: Deutsche Börse AG (23-times), Dr. Hönle AG (2-times), Infineon (33times), OnVista AG (80-times), Pgam Advanced Technologies AG (13-Times), PopNet Internet AG (70times), Sunways AG (33-times), T-online (4,4-times),and Winter AG (14-times).
Seasonality of the Initial Return and Number of IPOs
While examining the graph it is apparent that the underpricing per quarter exhibits a clearly decreasing seasonal cycle and that it nearly always peaks at the first quarter. The issue activity shows the clustering pattern predicted by Schultz (2003) for the U.S.
Please insert Table V around here
In regression (7), (9), and (11) the dependent variable, is represented by IR1 t and in regression (8), (10), and (12) by IPO-Volume. Dummy1, dummy2, and dummy3 are coded one for the first, second and third quarter of the year, respectively, and zero otherwise. The trend-dummy is coded one for the first quarter, two for the second, and increases up to 19 for the last quarter in the sample period. The results are stated in Table V .
The lag length of the augmented Dickey-Fuller test has been chosen by using the general to simple approach of Ng and Perron (1995) , or by applying the Schwartz and Akaike info criterion. This shows for the average initial return on a quarterly basis a t-statistic of 0.071 and for the quarterly IPO volume -2.287 (10% critical value: -2.690). Given the results we cannot reject the null hypothesis of both series having a unit-root. Admittedly, the evidence for IPO volume is not very strong, but as the impact of potential nonstationarity, which has not been treated appropriately, is rather devastating for the OLS regression, we use the first difference of IPO volume and IR1 as dependent variables.
Neither initial return nor issue activity show a clear trend, as none of these trend dummies is significant and no F-statistic yields a significant value. From regression (9) it can be seen, that underpricing is highest during the first quarter of the year. This suggests the existence of some form of the January effect. Lowry (2003) finds examining IPOs between 1960 and 1996 that the issue activity is lower during the first quarter of the year which she assumed is due to the 'quiet period' between Christmas and New Year. We cannot confirm this pattern but find that issue activity is highest during the second quarter of the year as the dummy2 is significant at the 5% level. A first idea about the relationship between IPO volume and underpricing can be obtained by combining regression (11) and (12) as dummy1 has a p-value of 0.015 and dummy2 a p-value of 0.017, respectively. Thus, the high average first-day return of the first quarter is followed by an increase in the issue activity.
Rather surprising is the relatively high adjusted R 2 of 0.511 and 0.372 for IR1 and volume in Regression (11) and (12), respectively. This suggests that these variables (IR1 and volume) can be described quite well during the years 1997 to 2001 by variables which cover the seasonality effect.
Therefore, we include the issue activity which should proxy the seasonality quite well in our crosssection analysis of the first-day return.
The above patterns suggest high first-order autocorrelation coefficients. Lowry (2003) reports that the first-order autocorrelation of quarterly IPO volume between 1960 and 1996 equals 0.87 and that some evidence for nonstationarity can be found. Brailsford et al. (2000) report 0.66 and 0.89 for the first order autocorrelations coefficient of monthly average initial returns and IPO volume. In our sample the first-order autocorrelation coefficient of quarterly average initial returns and volume is 0.251 (t-statistic: 0.993) and 0.803 (t-statistic: 5.398), respectively. The first-order autocorrelation coefficient of monthly data yields 0.567 (t-statistic: 5.205) for IR1 and 0.612 (t-statistic: 5.840) for volume. These lower levels of persistence may reflect the more turbulent period that we analyze and offer a greater challenge for our more structural cross-section modeling.
Predictability of the Issue Activity (IPO volume)
The lower levels of persistence we find raise the question of the relationship between IPO volume and initial return. From inspecting the graphs in Figure I no exact period can be distinguished which shows the anticipated relationship of high average initial returns being followed by high issue activity.
But it can be seen from Table II that the high underpricing in 1998 is followed by a clear increase in issue activity during the years 1999 and 2001. Additionally, regressions (11) and (12) show also some evidence of a lead-lag relationship. Ibbotson and Jaffe (1975) run a time series regression of IPO volume on lagged values of monthly average underpricing in order to test the influence of past initial return on the issue activity. As their regressors are insignificant they conclude that the timing of new issues is not related to the degree of underpricing of the previous month. Ritter (1984) re-examined this matter analyzing the graphs and found, that the issue activity is influenced by lagged initial returns. Recently, Lowry and Schwert (2002) find that IPO volume is influenced by past average monthly initial return.
We re-examine Ibbotson and Jaffe (1975) regression for our data. Due to doubts about the exogeneity of the explanatory variables we use different restricted and unrestricted vector autoregressions in order to have a closer look at issue activity as well as monthly average initial returns. Lowry and Schwert (2002) note that VAR models allow for substantial serial correlation. The lag length for regression (16) and (17) has been chosen using the Akaike information criteria.
Please insert Table VI around here For regression (13) the variables have been tested for nonstationarity using the augmented Dickey-Fuller test, where again the lag length has been chosen using the general to simple approach. We can reject the null hypothesis of IR1 and volume having a unit root at the 1% level.
Supporting the theory that high initial return is followed by an increase in issue activity we find that variable IR1(t-2) and IR1(t-3) have a positive coefficient and p-values of 10.711 and 20.103, respectively. Contrary to Ibbotson and Jaffe (1975) , we can conclude while examining regression (13) that an increase in underpricing in period t-3 of one percent point will lead to four additional issues in period t.
A more profound implication can be drawn from the following restricted and unrestricted VAR models, where we first analyze the dynamic behavior of the issue activity and subsequently, monthly average initial returns.
From the Granger causality statistics for the unrestricted VAR Regression (14) it can bee seen, as IR1 has a 2 χ (Wald) statistic of 11.82385 (p-value: 0.0187), that lagged values of monthly average initial returns help to predict IPO activity. To have a closer look at the dynamics we plot simple impulse response functions in Figure II . The first row shows the effect of an unexpected Cholesky one standard deviation increase in volume and IR1 on the issue activity. It can be seen from the left hand side figure that volume peaks in t+5 and t+9 after a shock in volume. From the right hand side figure it can be ascertained that a one standard deviation increase in IR1 cause a sharp increase in the issue activity after a few month, which persists over a longer period. Also plotted are plus/minus two standard error bands, which yields an approximate 95 percent confidence interval for each of the impulse responses.
Please insert Figure 
Cross-Section Regression
In this section we examine the relationships between underpricing, ex-ante uncertainty, investor sentiment as well as other explanatory variables and the possible impact of price support. Regressions (18) and (19) are presented to assess if ex-ante uncertainty or investor sentiment is the main force driving initial returns during our sample period. Regressions (20) and (21) measure the influence of the hot-issue markets. Regressions (22) and (23) combine all variables to give an overall comparison of the strength of the two approaches. The range of regressions has been chosen to give an impression of the robustness of the models concerned. Finally, regressions (24) and (25) are presented to assess the impact of sd, i.e., the standard deviation of aftermarket closing prices divided by the issue price, on the models concerned.
In modeling the initial returns, as noted above, the possible existence of aftermarket price support has an important impact on the estimation method as the price support of underwriters could lead to a shift of negative observations, which would lead to a truncation of the left hand side of the distribution. Using Ordinary Least Squares (OLS) in the presence of a censored dependent variable could lead to biased and inconsistent parameter estimates as the error term would not have a zero mean.
To show the impact of price support, consider the following model: where i R denotes the true underlying first-day return, x i denotes the different proxies for the estimation of the ex-ante uncertainty and z j represents other explanatory variables. Due to price support the true value of the initial return, i R , has to be transformed, as outlined above, into a observable random variable, R i by: Table VII around here Given our theoretical explanations and the earlier results it is not surprising that only age has the sign which would have been expected according to Rock's (1986) theory (see regression (22)). As the t-statistics for most of the variables intended to measure both ex-ante uncertainty and investor sentiment, across regression (18) to (23) are close or above 2, the wrong sign can hardly be due to possible multicolliniarity (Kennedy (1996) ).
The negative signs of the new variables bbd (length of subscription period) and bbw (width of bookbuilding range) indicate that the 'speculative' effect dominates. Calculating the exact percentage impact of the above variables in the OLS regression (22) shows that IR1 increases by 10.19% and 9.70% if bbd and bbw fall by one percent, respectively. If we control for the possible truncation of returns at zero, the Tobit regression (23) shows that IR1 increases by 11.04% and 10.77% if bbd and bbw decline one percent. Age is significant at the one percent level and yields a negative coefficient, which suggest that the true market value for older companies can be better evaluated than for younger firms. Wasserfallen and Wittleder (1994) report a negative and insignificant relationship between underpricing and the age of the company for the years 1961-1987. Ljungqvist and Wilhelm (2003) find a significant and negative relationship for 1996 to 2000 supporting our results.
Marketcap has a negative impact as would be expected given the argument that the initial return is mainly driven by the investor sentiment; bigger firms are associated with a higher first-day return.
Even though, the results lack significance at conventional levels one could maintain the argument that speculative investors submit more purchase orders for these companies in hope that stocks of bigger 10 The true mean is the expectation of the true model. firms perform better in the secondary market. Despite this, Ljungqvist (1997) reports a positive and significant relationship between underpricing and offer size. Wasserfallen and Wittleder (1994) use the level and not the inverse of the gross proceeds, but cannot find a significant relationship between underpricing and the size of the company.
The negative coefficient estimates on the variables bbd and bbwcould lead one to argue that the unusually high first-day return is driven mostly by speculative investors purchasing orders in the secondary market than by ex-ante uncertainty about the true market value of the IPO. Follwing this argument a smaller bookbuilding range and shorter subscription period represent more certainty for the underwriter about the true market value which, according to Kim and Ritter (1999) , is strongly influenced by investor demand. This argument is supported by the fact that in our data the holding period return after the first 30 trading days is still 12.79 %. By contrast, Hansson and Ljungqvist (1992) report a negative return for the first weeks of trading during the years 1978-1991. Loughran and Ritter (2002) show that 86% of all IPOs in the U.S. over the period 1990 to 1998 had an average bookbuilding range of 2 $ (measured as the difference between upper and lower bound), compared to 4.08 € (equivalent 11 to 4.20 $). This high figure, compared to the U.S., indicates the difference in the bookbuilding process, as in the U.S. the initial price range can be adjusted upwards or downward, which is not possible in Germany. This raises the question about how underwriters set the subscription period and boobkuilding range for individual IPOs. In our data the average boobkbuilding period and the bookbuilding range divided by the midpoint is 6.3 days and 18.95% for firms with zero or negative first-day return and 5.7 days and 17.02% for firms with positive first-day returns, respectively. The average announced greenshoe represents 12.01% of the issue volume for non successful IPOs and 11.16% for underpriced issues. All this could be interpreted as hinting that if the underwriter anticipates poor prospects for the IPO, they will increase both the period during which investors can subscribe and the range of the possible issue prices. It should be noted in this context that rather surprisingly the Nemax All Share index rose on average 19.75% during the last 90 trading days prior to the IPO for successful issues and -9.11% for IPOs with zero or negative first-day return.
The negative and highly significant coefficient on volume provides evidence that the reported seasonality of the issue activity quite substantially influences the first-day return. Consequently, average underpricing decreases as the number of new issues increases. Therefore, this suggests that the market takes some time to respond to high first-day returns. Lowry (2003) suggests that during some periods investors are overly optimistic and are willing to pay more for firms than they are worth. The variable market, measured as the buy-and-hold return during the last 30 trading days prior to the IPO, and the dummy variable greenshoe, are positive and significant at the 1% levels. The result of these variables again supports the idea that underpricing is mainly driven by investor sentiment and strong demand for the IPO.
In contrast to Ljungqvist (1997) , the business cycle variable bc is insignificant at standard confidence levels which leads either to the conclusion that business climate has no effect on the initial return. Measurement error in the OECD variable during the IPO boom is an alternative explanation.
Both underwriter dummies also lack statistical significance. As outlined above, the possible existence of aftermarket price support could have an important impact on the consistency of the estimation method. Using OLS in the presence of a censored dependent variable could lead to biased and inconsistent parameter estimates. In order to account for this phenomenon we provide estimates using the Tobit method. The differences between the results for the two estimation methods in (18) to (23) are rather small, the coefficients change only slightly as does the level of significance. The variables in regression (21) which are supposed to measure the impact of the hot-issue market all become slightly more significant and the variables in regression (19) all become slightly less significant. One noticeable change is the sign of the variable underwriter2 which is in regression (21) positive and, therefore, strengthening the idea that underwriter who accompanied many IPOs are able to grip the investor sentiment and demand best. Overall, the difference between the OLS and Tobin regressions suggest that the effect of the censored data is not as big as might be anticipated.
The adjusted R 2 of regression (20) emphasizes the fact that variables influenced by the existence of the hot-issue market and therefore optimistic investors explain the variation in the initial return best.
The adjusted R 2 of 33.3% is well above the 21% reported by Wasserfallen and Wittleder (1994) and also exceeds the 31.2% given by Ljungqvist (1997) . Wasserfallen and Wittleder (1994) used a set of variables and reported that only standard deviation shows a significant effect. To round off our reassessment of the underpricing puzzle for the German market we incorporate this variable to document the stunning effect of this often used risk measure on our explanatory variables. The variable age becomes insignificant. The variables marketcap and underwriter2 become significant at the 10% level and underwriter1 slightly misses this level in regression (24). The Tobit estimates show that this time underwriter1 becomes significant, whereas underwriter2 is insignificant. Sd itself is highly significant using both estimation methods. The adjusted R 2 jumps to an amazing 50% level. The RESET-test had to be rejected for one and two fitted values at the one percent level, but cannot be rejected for all other regressions. Therefore, incorporating sd changes the results quite substantial. This effect could be due to serious correlation between sd and other explanatory variables. Therefore, running a regression where sd is the dependent variable shows that age, bbd, greenshoe, and nemax are highly significant and that underwriter1, underwriter2 and marketcap are slightly insignificant. Ljungqvist (1997) noted that this variable might induce simultaneity bias due to failure of strict exogenity. This is due to the fact that price support effectively limits volatility by inducing a low bound. Additionally, it can be argued that standard deviation might be jointly endogenous due to the fact that underpricing may influences the price movements in the secondary market. Given the above outlined argument, we have to conclude that the standard deviation should not be used as an explanatory variable in the analysis of underpricing.
A crucial question has been raised by our analysis. Why do the issuers and/or underwriter not set the initial bookbuidling range higher in order to earn more money for the issuer and to reduce the amount of money left on the table? This question is even more important for Germany as the initial price range can not be adjusted upwards, as in the U.S. Loughran and Ritter (2002) report that during the 1990 to 1998 period the issue price was below the initial price range for 27.3 % and above the initial price range for 24.3% of the IPOs. Allowing the adjustment of the initial price range would in our opinion mislead more unprofitable firms to go public during an IPO-Boom as they can maximize their revenue, thus resulting in an even more potential damage to the private investor.
There are different, but not mutually exclusive explanations for this question. First, a lower issue price makes it easier to find investors and, therefore, reducing marketing costs (see Baron (1982) ). 12 Second, investors who are eager for hot IPOs start trading with the underwriter and, therefore, pay fees for transaction and accounts in order to get hot-issue shares allocated. Third, following Tinic's (1988) legal liability hypothesis underwriters cannot raise the issue price any further as this could cause legal frictions in the future. Loughran and Ritter (2002) show, using Prospect theory, that issuers care more about the change in their wealth rather than the level of wealth. Daniel (2002) states that during hot-issue periods the bargaining power of the underwriter is stronger than of the issuer, therefore resulting in a lower issue price. Due to the closed order book, this can be used by the underwriter to allocate the stocks to his favorite customers which results in a stronger business relationship. In support of this view, Ljungqvist and Wilhelm (2004) find that few firms change underwriter for their first Seasoned Equity Offering.
Another proposed explanation for not setting the issue price too high is based on Welch's (1992) cascade theory. Daniel (2002) shows that an exaggerated offer price would cause high quality investors to drop out of the offer, thus, possibly starting a negative cascade. The fact that the potential first-day return to the investor was 44.47% during the sample period and peaks at 64.10 % in 1998 suggests that the order of magnitude of underpricing is too large for this theory to be persuasive.
Finally, as noted above Purnandandam and Swaminathan (2002) as well as Liu and Song (2001) showed that IPOs are already overvalued at the time of their first trading. Therefore the chosen offer price as well as the bookbuilding range represents an upper bound in the sense of Tinic's (1988) legal liability hypothesis. 12 See Daniel (2002) for an interesting description of the pricing process of Microsoft.
Conclusion
Previous studies often claim that underpricing is a deliberate activity either by the underwriter or the issuer. Stimulated by unusually high first-day returns during the Dot-com bubble and the view that underpricing is a combination of true discount and market reaction, we ask the question whether underpricing during the IPO boom is really driven by ex-ante uncertainty or by investor sentiment and demand. In order to shed more light on this important question we analyze a sample of 410 German IPOs which went public on the Frankfurt Stock Exchange over the period 1997 to 2001, using both OLS and censored data estimation. The concluding cross section analysis builds on an initial analysis of the cyclical behaviour of issue activity and underpricing, and, additionally, on the possible existence of underwriter price support in the German secondary market.
Analyzing the hot-issue market during our sample period we find that underpricing peaks during the first quarter of the year, thus, showing a form of January effect for the German IPO market.
Analyzing the lead-lag relationship between issue activity and underpricing we find that the decision to go public is influenced by both past underpricing and volume. Additionally, we find that volume and initial return are serially correlated.
Building upon these results we run different cross-section regressions. Interestingly, the variables bbd (length of the subscription period) and bbw (width of the bookbuilding range) have negative effects. This leads to the conclusion that underwriters as they are setting these periods and price ranges in advance, expect higher demand of possible investors and, therefore, less uncertainty about the true market value of the upcoming IPOs which are finally more heavily underpriced. We also show that older companies can be evaluated best leading to lower first-day returns. Variables measuring investor sentiment and demand, like the average issue volume, market movement and usage of the greenshoe show very significant results. We conclude that during periods characterized by the presence of highly optimistic investors, ex-ante uncertainty is not the dominating source for underpricing and that investor sentiment dominates the determination of the initial return. Therefore, to our point of view, the change in investor sentiment is influencing the fluctuations of initial returns and also explains the impact of highly optimistic or even greedy investors on high initial returns. 
Table II Descriptive statistics about sample firms
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. Issue volume is the number of issued shares (and therefore including the exercised Greenshoe) multiplied by the issue price. Market capitalization is calculated by multiplying the issue price with the total amount of shares at the time of the IPO. Age is calculated as the time period between the foundation of the company and its issue date. If the firm has gone through mergers or restructuring prior going public, the foundation date of the oldest predecessor has been chosen. Initial return (IR1) is calculated as (P t /P offer )-1, where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. The expected offer price is computed as the midpoint of the indicative filing range. Price revision is calculated as the update between the expected offer price and the issue price in percent. Bookbuilding days are calculated as the difference between start and end of the subscription period. The width of the bookbuilding range represents the difference between the upper and lower bound divided by the midpoint. The return of the Nemax All Share index has been calculated as holding period returns for the different time periods, therefore as (P t /P t-1 )-1, where P t represents the level of the index at the end of the period and P t-1 the level of the index at the beginning of the period. Table III Underpricing by industry groups
1997
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. Industry classification (C-DAX classification) is taken from the Frankfurt Stock Exchange web pages or where not available from OnVista, 'Börsenzeitung', and Comdirect web pages. Initial return (IR1) is calculated as (P t /P offer )-1, where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. IR negative states the number or IPOs having zero or negative first day returns. As in some groups only on firm went public the standard deviation could not be calculated and therefore 'n.a.' is stated. 
Number of
Table IV OLS industry and stock market segment regression
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. Industry classification (C-DAX classification) is taken from the Frankfurt Stock Exchange web pages or where not available from OnVista, 'Börsenzeitung', and Comdirect web pages. Initial return (IR1) is calculated as ln(P t /P offer ), where P t is the first day closing price and P offer the offer price after the bookbuilding period, respectively. The industry dummies take the value one if the firm belongs to the particular C-DAX industry classification and zero otherwise. The dummies 'Neuer Markt' (nm), SMAX (smax), and 'Amtlicher Handel' (ah) take the value one if the firm went public on this specific stock market segment, respectively, and zero otherwise. We exclude industries with less than 4 IPOs. The Models are estimated using OLS and the standard errors are adjusted for heteroskedasticity of the error term using White's (1980) methodology. The results of the t-statistics (two-sided test) are denoted in brackets. The reported F-statistic is for the significance of the proposed models. We use ***, **, and * to denote significance at the one percent, five percent and ten percent level, respectively. The Number of observations is 410.
No. of regression
(1) 
FIGURE I Time pattern of underpricing and IPO activity
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. Industry classification (C-DAX classification) is taken from the Frankfurt Stock Exchange web pages or where not available from OnVista, 'Börsenzeitung', and Comdirect web pages. Initial return (IR1) is calculated as (P t /P offer )-1, where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. (7), (9), and (11) is the initial return at the first trading day (IR1), measured as (P t /P offer ), where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. The dependent variable in regression (8), (10), and (12) is the IPO volume (volume), measured as the number of IPOs. The quarterly averages have been calculated using equal weights. Dummy1, dummy2 and dummy3 are coded 1 for the first, second and third quarter of the year, respectively, and zero otherwise. Trend takes the value 1 in the first quarter of 1997 up to 19 during the third quarter in 2001. The Models are estimated using OLS and adjusted for serial correlation of the error term using the consistent covariance developed by Newey and West (1987) . The results of the t-statistics (two-sided test) is denoted in brackets. The reported F-statistic is for the significance of the proposed models. We use ***, **, and * to denote significance at the one percent, five percent and ten percent level, respectively. The Number of observations is 19. 
Table VI Hot issue market
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. IPO volume, volume, is measured as in Ibbotson/Jaffe (1975) as the number of IPOs per month. The initial return (IR1) is measured as P t /P offer , where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. The monthly averages have been calculated using equal weights. Regression (13) is estimated using OLS and adjusted for serial correlation of the error term using the consistent covariance developed by Newey and West (1987) . The results of the t-statistics (two-sided test) is denoted in brackets. The reported F-statistic is for the significance of the proposed model. Regressions (14) to (17) are OLS estimations of an unrestricted VAR. The lag length for (16) and (17) has been chosen using the Akaike Information Criteria. We use ***, **, and * to denote significance at the one percent, five percent and 10 percent level, respectively. 
No. of regression
Figure II Impulse Responses in the volume and IR1 VAR
The sample covers the 1997 -2001 period and 410 firm. IPO volume, volume, is measured as in Ibbotson/Jaffe (1975) as the number of IPOs per month. The initial return (IR1) is measured as P t /P offer , where P offer is the offer price at the end of the bookbuilding period and P t is the closing price of the first trading day. The monthly averages have been calculated using equal weights 
IR1 shock to IR1
Table VII OLS-and Tobin-regression of underpricing
The sample covers the 1997 -2001 period and 410 firm. The initial public offerings were taken from the Frankfurt Stock Exchange web pages and Factbooks and always double checked with the company's prospectus, homepage or investor relations department, the IPO database of the 'Börsenzeitung' and the IPO database of OnVista. Initial return (IR1) is calculated as ln(P t /P offer ), where P t is the first day closing price and P offer the offer price after the bookbuilding period. Bbd (bookbuilding days) is calculated as the difference between start and end of the subscription period. Age is calculated as the difference between the foundation of the company and the IPO. If the firm has gone through mergers or restructuring prior going public, the foundation date of the oldest predecessor has been chosen. The width of the bookbuilding range (bbw) represents the difference between the upper and lower bound divided by the midpoint. The inverse of the total amount of shares at the issue date multiplied by the issue price yields the variable marketcap. Volume represents the total number of IPOs 30 days prior to the issue date. The dummy variable greenshoe takes the value one if the total greenshoe has been used after the IPO and zero otherwise. Bc is the business climate index from the OECD statistics during the last month (i.e. 30/31 days). Nemax is calculated as the holding period return of the Nemax All Share index during the last 30 trading days prior to the IPO. Underwriter1 and underwriter2 are dummy variables based on a ranking which divides the underwriter, according the total number of accompanied IPOs, into three quantiles. The variable underwriter1 and underwriter2 is coded one if the underwriter belongs to the highest or second quantile, respectively, and zero otherwise. Sd is the standard deviation of aftermarket closing prices divided by the issue price. All variables excluding the dummies, nemax and bc are transformed by the natural logarithm. The Models are estimated using OLS, adjusted by White's (1980) standard errors, and censored data estimation (Tobin). The results of the t-statistics (twosided test) are denoted in brackets. The reported F-statistic stands for the significance of the proposed model. We use ***, **, and * to denote significance at the one percent, five percent and ten percent level, respectively. IR1  IR1  IR1  IR1  IR1  IR1  IR1 
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